Abstract: In this study, styrene derivative having ethylene oxide group (PEGMS) was synthesized as a macromonomer, and graft copolymer in which side chains were quantitatively introduced into each monomer unit was prepared by radical polymerization. From the electrochemical measurement of polymer electrolytes, it was found that the higher the molecular weight of macromonomer, the higher the ionic conductivity. Also, the ionic conductivity of the same PEGMS varied with the concentration of lithium salt. In particular, the polymer substrate was converted from crystalline to amorphous at [EO]:[Li] ratio of 30:1 and ion conductivity of up to 5.11 × 10 -5 S/cm was observed. However, the higher lithium ion concentration increased the glass transition temperature of the substrate, while the lower lithium ion concentration did not suppress the crystallinity of the substrate. Therefore, the amount of lithium salt for a high ionic conductivity should be adjusted to a level that inhibits the crystallinity of the polymer substrate.
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